Professional phagocytes internalize self and non-self particles by phagocytosis to initiate innate immune responses. After internalization, the formed phagosome matures through fusion and fission events with endosomes and lysosomes to obtain a more acidic, oxidative and hydrolytic environment for the degradation of its cargo. Interestingly, phagosome maturation kinetics differ between cell types and cell activation states. This protocol allows to quantify phagosome maturation kinetics on a single organelle level in different types of phagocytes using flow cytometry. Here, ovalbumin (OVA)coupled particles are used as phagocytosis model system in dendritic cells (DC), which are internalized by phagocytosis. After different time points, phagosome maturation parameters, such as phagosomal degradation of OVA and acquisition of lysosomal proteins (like LAMP-1), can be measured simultaneously in a highly quantitative manner by flow organellocytometry. These read-outs can be correlated to other phagosomal functions, for example antigen degradation, processing and loading in DC.
19. Penicillin-streptomycin (10,000 U/ml) (Thermo Fisher Scientific, Gibco TM 
Procedure

A. Preparation of antigen-coupled particles
Note: Estimate the number of cells, which will be used for this assay, in advance to prepare a sufficient amount of particles coupled to OVA the day before the experiment. The stock suspension of 3 μm microspheres contains 1.68 x 10 9 particles/ml. Example: Estimate the amount of cells you will harvest based on the amount of dishes in culture (for example 20 x 10 6 cells in total from four 145 mm dishes of BMDC). Multiply this number by 10 (the amount of beads provided per cell) and divide by the concentration of beads (1.68 x 10 9 particles/ml). 20 10 6 10 ⁄ 1.68 10 9 ⁄ = 0,119 = 119
1. Vortex suspension of amine-modified polystyrene microspheres thoroughly and distribute into 2 ml tubes (max. 200 μl/tube). Note: Coupled microspheres should be prepared freshly the day before the flow organellocytometry experiment and can be used within a week when stored at 4 °C. Never freeze particles and always vortex dispersion carefully to avoid aggregation of coupled microspheres.
B. Phagocytosis of antigen-coupled particles
Note: Estimate around 5 x 10 6 cells for each experimental condition.
1. Pick up cell clusters and single cells by resuspending them with a pipet. Spin cells for 4 min at 400 x g at 4 °C.
2. Resuspend cells in ice-cold PBS and spin them again for 4 min at 400 x g at 4 °C.
3. Resuspend cells in ice-cold internalization medium, transfer them to a conical 15 ml centrifuge tube and count the cells.
4. Adjust the cell suspension in ice-cold internalization medium to a cell density of 20 x 10 6 /ml and keep them on ice.
5. Vortex suspension of OVA-coupled microspheres and add them to the cells at a particle-to-cell ratio Resuspend each sample in 0.2 ml PBS and keep the plate on ice until the measurement by flow cytometry. Measure the samples in a non-fixed state on the same day.
Data analysis
Note: After the PNS, which contains the phagosomes, has been labeled for OVA and LAMP-1, it is analyzed by flow organellocytometry to determine the kinetics of antigen degradation (level of phagosomal OVA at a given time point) and of the acquisition of lysosomal markers (e.g., LAMP-1).
Due to the physical properties and the specific size of microsphere-containing phagosomes, a gating strategy can be applied to measure these parameters simultaneously.
1. Measure the samples by multicolour flow cytometry and apply the following gating strategy:
a. Determine the population of beads and phagosomes in the PNS by measuring OVA-coupled beads alone and apply similar forward scatter (FSC) and side scatter (SSC) settings to your samples. Set a gate on the single particle population (Figure 2A 
